Abstract In this paper, we aim to describe the clinical features and treatment outcome following the laparoscopic treatment of endometriosis in teenagers and adolescents. This is a retrospective review of girls aged 21 and below who underwent operative laparoscopy for endometriosis. We identified two groups: (1) the EMAT group, being those who underwent their primary laparoscopic surgery under the Endometriosis and Minimal Access Therapy team (EMAT), and (2) the non-EMAT group, consisting of those referred to the EMAT team with recurrent symptoms following primary operative laparoscopy by other gynaecologists. Symptom recurrence and the need for re-operation was compared between the two groups. Twenty-eight girls, age range 15-21 years, were identified. All had pelvic pain unresponsive to the pill and non-steroidal anti-inflammatory drugs (NSAIDs). Most disease was atypical, with the uterosacral ligaments and ovarian fossae being the most common sites. The re-operation rate per surgical team at 24 months was 14.2% for the EMAT group vs. 42.8% for the non-EMAT group. All recurrences in the non-EMAT group coincided with the location of primary disease. Disease recurrence occurred most commonly in the uterosacral ligaments. Endometriosis in teenagers is mainly atypical and, in our series, commonly affects the uterosacral ligaments. Disease in this location is deeply infiltrating and is usually not amenable to electrocoagulation. We advocate disease resection to minimise recurrence.
Introduction
Endometriosis (the presence of functional endometrial glands and stroma outside the uterine cavity) can strike at any age. The true incidence of this disease among teenagers and adolescents remains unknown. It has been identified in over 50% of teenagers with chronic pelvic pain and dyspareunia [1, 2] and in about 70% of teenagers with pelvic pain not responding to non-steroidal anti-inflammatory drugs (NSAIDs) and oral contraceptive pills [3] . Severe dysmenorrhoea and pelvic pain, two major symptoms of endometriosis, remain the single most frequent causes of absenteeism from school [4] and account for the loss of over 140 million work hours yearly [5] . The treatment of this often chronic and debilitating disease when found is, therefore, of prime importance in young people. Although various authors have characterised endometriosis in teenagers and adolescents [1] [2] [3] , information on treatment outcome in this age group is limited. In this retrospective cohort study, we describe the clinical features and treatment outcome of teenagers and adolescents who underwent the laparoscopic treatment of endometriosis at the Chelsea and Westminster Hospital, London.
Methods
Teenagers and adolescents, defined as those patients aged 21 years or less at the time of primary surgery, who had had operative laparoscopy were identified from the hospital database. Patients were divided into two groups: (1) the EMAT group, being those who underwent their primary laparoscopic surgery under the (specialist) Endometriosis and Minimal Access Therapy team (EMAT), and (2) the non-EMAT group, consisting of those referred to the EMAT team with recurrent symptoms following primary operative laparoscopy by other gynaecologists. Follow up to 24 months was completed. Treatment outcome was assessed on the basis of symptom recurrence and the need for second operative laparoscopy. All of the patients were seen in the EMAT clinic following referral by the non-EMAT team or as routine follow up after primary surgery by the EMAT team, during which, assessment for the need for further surgery was made. The decision for re-operation was based on the presence of persistent symptoms, high pain score, previous non-response to medical therapy and patients' consent. All second surgeries were performed by the EMAT team. During repeat laparoscopy, the index disease location was compared to the disease location at the time of primary surgery. Disease recurrence, as well as the site of recurrence, was compared between the two groups. The results were analysed using the Statistical Package for the Social Sciences (SPSS, Surrey, UK). With an alpha value of 0.05, the power of the study (type 2 error) to detect a significant difference in disease recurrence between the two groups would be 85.3%.
Results
Using the hospital coding system, we identified 570 women who underwent laparoscopic treatment of endometriosis at the Chelsea and Westminster Hospital, London, between 2000 and 2005. A total of 4.9% (28/570) were teenagers and adolescents, age range 15-21 years. All had pelvic pain unresponsive to the pill and NSAIDs. The nature of the pelvic pain was cyclical in 78% and non-cyclical in 21% of the cases. Other presenting symptoms and their frequencies are shown in Table 1 . Fifty percent of the primary laparoscopic procedures (14/28) were performed by the EMAT team, and the other half by non-EMAT consultants, including referrals from secondary care. Disease severity was equally distributed between the two groups. In the non-EMAT group, treatment was exclusively by electrocoagulation/ablation. In contrast, in the EMAT group, treatment was predominantly by lesion resection. The uterosacral ligaments (USL) and ovarian fossae were the most common sites affected (Fig. 1) . Atypical endometriosis constituted the most common lesions in this age group (Fig. 2 and Picture 1). The re-operation rate at 2 years was 14.2% (2/14) for the EMAT group vs. 42.8% (6/14) for the non-EMAT group (p=0.023) (Figs. 3 and 4) .
Disease recurrence occurred most commonly in the uterosacral ligaments (Fig. 3) . All recurrences in the non-EMAT group coincided with the location of primary disease.
Discussion
About 5% of women who underwent surgery for endometriosis in the 5-year period were teenagers/adolescents. This equates to about five young women per annum, a small but significant number. The chronic debilitation associated with this disease makes its management in these young people of prime importance. Although laparoscopy has been shown to be safe, minimally invasive and enables a definitive diagnosis and treatment of endometriosis in adolescents [6] , the decision to subject these young people to surgery is often delayed and preceded by a prolonged period of unsuccessful symptomatic treatment. Surgical treatment, however, is associated with recurrence, and this seems to depend on who operates. In our series, girls who were operated by generalist gynaecologists had a three-fold increase in symptom recurrence and the need for re-operation, compared to their counterparts, who were operated by an endometriosis specialist team. This difference in treatment outcome may be related to the mode of surgical treatment. While the treatment was exclusively by electrocoagulation/ablation in the non-EMAT group, in the EMAT group, treatment was predominantly by lesion resection. This is important, since the most common location of endometriosis in this series were the uterosacral ligaments. Disease in this location is usually deeply infiltrating and not amenable to electrocoagulation [7] . The high recurrence in the non-EMAT group may, therefore, be related to the incomplete ablation of deeply infiltrating disease. The fact that there was always recurrence in the areas of previous ablation in the non-EMAT group cases also points to insufficient primary treatment in this group.
Following disease resection by the specialist EMAT team, symptom recurrence after 2 years was 14%. This is similar to other published series following the resection of teenage endometriosis by a specialist team [8, 9] . In their series, Stavroulis et al. [8] reported that eight of 11 teenagers diagnosed with endometriosis were completely pain-free or greatly improved and a further two reported partial improvement following laparoscopic resection.
Like other researchers [2, 10] , we found red endometriosis with neovascularisation to be the most frequent type of lesion in these young women. Red lesions include at least three morphologic forms, red polyps, red vesicles and red flame-like lesions [11] , and they are thought to be more biologically active than their brown/black counterparts and more strongly associated with dysmenorrhoea [12] . The typical blue-black (powder burn) implants common in adult women were present in only 18% of our cases. Other subtle appearances of endometriosis that may easily go unrecognised during surgery in young women include vesicular lesions and lesions in peritoneal pockets. The role that atypical disease plays in the recurrence/persistence of symptoms in this age group remains uncertain. It is possible that failure to recognise and treat atypical disease may also contribute to the non-resolution of symptoms. However, because there was a 100% recurrence in the areas of previous ablation in our series, the persistence of symptoms in the non-EMAT group is more likely due to incomplete treatment by ablation.
Conclusion
Endometriosis in teenagers is mainly atypical, and, in our series, commonly affects the uterosacral ligaments. As disease in this area is usually not amenable to electrocoagulation/ablation, we recommend disease resection to minimise recurrence. Since resection may impose greater surgical risks, we suggest that primary surgery in these patients should be within a centre where disease resection can be performed. Recurrence-free interval after primary Surgery for endometriosis in young adults graph P = 0.023 At 24 Months Fig. 4 Recurrence-free interval after primarysurgery for endometriosis in young adults
